INTRODUCTION {#sec1-1}
============

Internet based technologies now provide the capacity to merge the efficacy of evidence based treatments with the advantages of wide reaching interventions[@ref1]. It allows interactive responses and also face-to-face interactions. In substance use disorders (SUD) management, providing tailored support is often said to play a crucial role[@ref2] and technological innovations appear to have an ability to provide such type of interventions[@ref3]. Also, the motivation of SUD patients fluctuates, which results in difficulty in the initiation of treatment and associated high level of drop out if these patients are not provided timely interventions[@ref3][@ref4][@ref5][@ref6].

Around 28% of population in India is actively using the internet with per annum growth of 9% of urban users and 26% of rural India[@ref7]. The rural growth is estimated to grow 3 times every year. With this drastic growth in the number of internet users, it is the right time to start making use of technology and internet in substance use management services. The use of technology may help us reaching these services to remote rural populations, who might have been deprived of these services, in the absence of technological ventures.

In this article, we aim to summarize the evidence on the use of digital technology, including mobile applications in the treatment and prevention of substance use disorders. We also discuss the Indian perspectives regarding use of digital technology. Further, we discuss how such technological advances could help in overcoming the barriers to improve access to substance use care \[[Figure 1](#F1){ref-type="fig"}\].
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This figure illustrates the multiple domains across which digital technology in mental health can be used.

Patient facing technology {#sec2-1}
-------------------------

In the present era, digital technology use involves the use of smartphone applications and emails[@ref9][@ref10]. Earlier, the use of technology in mental health research involved devices such as alarm watches and beepers to remind about any paper based assessments. This approach was called as the Experience sampling method (ESM) or ecological momentary assessment (EMA)[@ref11][@ref12]. This type of data collection helped in generating insight about changes in the outcome measures with the daily life activities, parameters which were inaccessible with other research methodologies. Initially, descriptive studies comparing different psychiatric disorders were reported. Later, the focus shifted towards more hypothesis driven studies exploring the nature of specific disorders. Although the initial studies varied in the intensity and duration of these mobile devices used, they demonstrated the uniqueness and utility of this research methodology in mental health research. However, the use of labour intensive paper based methods for collecting outcome related data, limited the utility of EMA. For example, the participants were many a time facing the difficulty in mentioning the accurate timings when the daily reports were completed[@ref13]. Later, technological advances increased the availability of programmable electronic devices such as smartphones and palmtop computers. These devices made the data collection more feasible and decreased the bias associated with paper based research. For example, the data entry time points were having date and time stamps, which increased the reliability of the EMA.

The research concentrating on the use of technology in addiction research has focused on the relationship between cue exposure and craving for the actual substance use. The advances in technology have also made it possible to provide therapeutic interventions at the time when it is needed. A recently FDA approved app named 'RESET', in a 12-week multicentric clinical trial of 507 patients, has shown a significant increase in abstinence rates in substance use disorder patients[@ref14]. These types of applications include not only providing therapeutic interventions but also measuring the follow-up.

Multiple modalities have been tried in mental health in which patients are directly involved. For the purpose of addiction related research, patients facing technological modalities are directed towards a set of psychosocial interventions, personalised for changing participants\' drug-use behaviour. The major motives of these interventions are participants\' insight facilitation, motivation, craving management, developing coping strategies and preventing relapses.

Internet based interventions are divided into four categories: i) web-based interventions, ii) online counselling and therapy, iii) artificial intelligence and virtual reality therapeutic software, and iv) other online activities[@ref15].

1. Web-based self-help interventions: {#sec2-2}
-------------------------------------

These are self-guided programmes providing either basic information and intervention or information only. These type of programmes are executed through a structured website, where the clients can explore the information provided at their own pace. These types of interventions can be subdivided into four types based on how required information is communicated.

### A. Information and education based intervention {#sec3-1}

These type of programmes are structured to enable clients to access the information regarding the specific problem area such as symptoms of specific disorders, diagnostic criteria, causes and treatment strategies[@ref15]. The aim of such interventions is to provide an easily understandable piece of basic information about addiction and related disorders. These also provide links to other websites with helpful information. These types of interventions do not have an objective of providing therapy, however sometimes they may contain information related to therapy such as method of applying breathing control technique[@ref16].

### B. Self-guided web based therapeutic interventions {#sec3-2}

These types of interventions move one step ahead of providing only specific information. They provide a therapeutic feedback in addition to the personalised information provided. In this, initially an elaborate assessment about the particular behaviour would be conducted. Depending on this, a tailored feedback would be provided about the nature of behaviour. Further, this may take ahead to the ways on how the behaviour can be modified. The feedback varies from display of large text or graphics over the screen or an automated sms/email.
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One example of this type of intervention is the Down Your Drink website (<https://www.downyourdrink.org.uk/>[@ref17] targeting reduction in alcohol consumption. In this, first the amount and pattern of drinking along with the stage of motivation to decrease or quit alcohol is assessed. This is followed by a personalised feedback on alcohol consumption and the harm associated with it. Later, by adopting a strategy of cognitive behaviour therapy, an interactive therapy is delivered targeting to reduce the alcohol consumption (eg: strategies such as asking of advantages and disadvantages of alcohol consumption, deciding the quit date).

### C. Human-supported therapeutic web based intervention {#sec3-3}

Like the self-guided approaches, this type of intervention also aims for changing behaviour through a designed content. Furthermore, this intervention has an added human contact for providing support, contact or feedback. This is either provided by health/mental health professionals or sometimes by peer supporters. The human support provided in this type of intervention is generally one-to-one by e-mail, instant message or webcam. The variability in this type of interventions is in amount/quantity, frequency, and immediacy of the response, and of human contact. The human contact may vary from couple of minutes to several hours[@ref18][@ref19]. The frequency also may vary from one to several times a day to once off over the entire intervention. The responses also vary from the immediate ones provided through chat or webcam, or delayed responses through emails.

### D. Therapeutic Education System {#sec3-4}

This is a Web-based psychosocial skills training intervention for individuals with substance use disorders based on the validated community reinforcement approach to behavior change. It has different interactive multimedia modules, starting with basic cognitive behavioural skills (e.g. refusal skills for risk behavior, managing harmful thoughts). Other modules teach skills to improve psychosocial functions (e.g. family and social relations, managing negative moods). The therapeutic education system is self-directed, includes functionality to build individualized treatment plans, assesses a patient\'s understanding of material, and adjusts the pace and level of repetition of material to promote skills mastery[@ref20].

2. Internet technology mediated therapy (Online counseling) {#sec2-3}
-----------------------------------------------------------

In this method, an individual or a group communicate with the therapist through an online platform. In its inception in mid-1990s, there was a strong resistance to this method of communication for therapy. The subsequent increase in the utility and success stories suggested that this opposition was based on myths, without any basis in reality[@ref21]. This type of therapy has an advantage of surpassing the distance barrier. The clients can contact a counselor from any distance and at any time, at their convenience. This also shares the advantage of changing the regular office based approach. Clients can get in touch with their therapist from their home or any other locations of their choice. Also, in this modality, writing shares an equal role with the face - to - face interaction.

There are certain disadvantages to this method of counselling. First, the therapist always needs to make sure that the client fits this type of counselling. The clients with extreme pathology and poor digital literacy are not fit for this type of counselling. Second, as most part of therapy is through writing, the nonverbal communication cues such as gestures, body language and voice are missed. Third, clients may find difficult to express their feelings, which is an automatic process in face-to-face relationships. Fourth, the distance barrier makes it difficult to make emergency provisions. Finally, there are many ethical and legal issues related with the online therapy. For these reasons, ethical guidelines are set by many professional associations such as International Society for Mental Health Online.

There are many studies conducted evaluating online therapies in addiction. One of the studies by Woodruff *et al*.[@ref22], has shown its effectiveness in smoking cessation. These types of interventions have also been shown to be beneficial in the after care of clients receiving group therapy[@ref23][@ref24][@ref25].

3. Internet operated therapeutic software {#sec2-4}
-----------------------------------------

These types of intervention are delivered through sophisticated therapeutic software having advanced capacities such as artificial intelligence. They can be broadly divided into 3 types.

Robotic simulation of therapist

These are the type of software where simulations are built in order to provide a dialog-based therapy with patients. These interventions are programmed to detect certain pattern match, conversation rules and simple vocabulary. Previously, the main communication of such software was through text in and text out. The recent development in such software is the use of artificial intelligence. One of these, the Artificial Linguistic Computer Entity programme (A.L.I.C.E.; see <http://www.alicebot.org>), is built to recognise particular voices and can provide a voice communication rather than the text[@ref26]. New developments have also shown these applications to have a capacity to detect emotional needs of the users and creating a perception of care and empathy[@ref27][@ref28], further improving the compliance[@ref29].

Rule-based expert system

These types of systems are used for assessment and treatment selection followed by progress monitoring. A background algorithm would be prepared following certain rules streamlining the process. One of the example for such system used in the addiction treatment is the 'Drinker\'s Check-Up'. This system is built to detect level of risk due to alcohol consumption and readiness to change[@ref30]. With the advent of smartphones, there are many software that are easily accessible, having the basic capacity to calculate commonly used scoring systems such as AUDIT. Such software have shown promising results in terms of promoting behavioural changes[@ref31].

Games and virtual 3D systems

Research with the use of virtual "avatars" for treating problems with substance use is increasing. One of the popular example is the use of Second Life (<http:/secondlife.com>). The programmes are designed so that the person participating is represented by a virtual avatar who could interact in the virtual world which has a background of discussion forums, blogs, news resources, shopping, information exchange, and more. One of the other example for treating substance use is an application named "MindCotine". In this, a cue exposure therapy is provided through the virtual avatar and the participants are taught how to deal with the craving for smoking, thus preventing relapse.

Another perspective is the use of therapeutic computer or smartphone based games to train the impaired neurocognitive circuits in substance users. The aim of these training games is to repeatedly stimulate certain neuronal circuits by using neuropsychology task principles. For example, there are computer tasks designed to train disinhibition and attention bias in alcohol users. We at our Centre have designed a smartphone game to train inhibitory control in heavy drinkers and alcohol dependent patients. We found the improvement in the neuronal markers of inhibition with short term training using this mobile game. Further, longer trainings with such type of games may help us in developing add-on therapies for treating addiction disorders.

4. Therapeutic use of Social Media {#sec2-5}
----------------------------------

Another type of technology based intervention in substance use disorders involves the use of social media such as personal blogs or twitter or participation in support groups via chat, audio, or webcam communication channels.

A. Building primary care providers (PCP) capacity (Tele-ECHO) Substance use Disorder, in spite of being a public health problem, has a \> 80% treatment gap in developing countries like India (mhGAP WHO). Mental Health Gap action programme (mhGAP) of the WHO has recommended adequate and appropriate training of human resources for substance use and other mental health disorders, to make the standard intervention available at community level. Intervention in SUDs relies heavily on health professionals than on technology or equipment. It is also challenging to get the right professionals with the right skills in the right place, providing the best treatment. Studies from across the globe have pointed out that outcomes are better with early identification and intervention as well as when intervention is provided at the community.

Current technology offers an alternative approach in the context of limited human resources in health care and provides a means to reach evidence-based substance use treatment services to unreached populations. Tele-ECHO (Extension of Community Healthcare Outcome)[@ref8], a tele-health technology, has the ability to bridge the gap between a tertiary academic medical centre and a community health centre or general health practitioner. Virtual Knowledge Network NIMHANS, in collaboration with Project ECHO (Extension of Health Care Outcomes) has been using the HUB and SPOKEs knowledge-sharing networks in the area of Addiction and Mental health since the last three years. VKN NIMHANS ECHO, led by expert teams of NIMHANS uses multipoint video conferencing to conduct virtual sessions with community non-specialist doctors and other primary health providers. The focus of this weekly session/clinic is on "patient centric learning to understand the complexities", "following best-practices like algorithms, guidelines along with clinical wisdom for knowledge diffusion", "using technology to leverage scarce resources" and "web based monitoring for the outcomes". During this weekly NIMHANS ECHO clinic, the primary healthcare providers like medical officers, counsellor etc., will be present clinical cases and seek clarification regarding standard management from our multidisciplinary team as well as peers who have logged in simultaneously. This guided practice of case management strengthens the confidence and enhances the skills of the practitioner. Patients also get the best treatment in their own community without travelling to a distant, speciality centre situated in big cities[@ref32].

The above model was implemented to train health professionals of Bihar for treating alcohol dependence[@ref32]. Medical officers along with lay counsellors from 12 districts (total 27) of Bihar underwent training for the management of alcohol use disorders at NIMHANS and later joined sessions every 2^nd^ and 4^th^ Wednesday for two hours to discuss the cases from their districts with NIMHANS multidisciplinary experts. Of the 28 doctors and counsellors who attended the onsite training programme, 18 regularly attended the online component and provided feedback at three months. Significant improvements were reported in knowledge, and competence to assess and treat alcohol use disorders. The relative contribution of the online tele-mentoring and handholding component in these improvements was perceived by the participants as 72%. Over three months, 2143 cases were screened across all the centres, of whom 709 (33%) had an AUDIT score greater than 16, indicating harmful use or dependence. The follow up rate was noted to be 49.1%. Only 76 (3%) cases required referral to specialists[@ref33].

A similar model of tele-mentoring has been recently conducted for tobacco cessation for the counsellors working at District tobacco cessation centres in the state of Karnataka. The counselors from 16 districts would join virtually (secured multipoint video conference) through their personal smartphones app/laptops on every 2^nd^ and 4^th^ Friday 11:00am to 1:00pm to the Tobacco Cessation Centre of NIMHANS (Hub). They would present the case summaries and ask the NIMHANS experts about the specific management. The NIMHANS expert Hub is advising them about "best practices" to be implemented in specific cases. This is being followed by a didactic lecture as well as sharing of information. After each session, the NIMHANS team sent the recommendation to be implemented for each patient. The number of patients seen by these counselors over the time has doubled. In the beginning of the programme, 401 patients were seen by these counselors and this steadily increased to 769 for these districts by the end of the programme. Similarly, \>70% increase in the confidence level of theses counsellors was noted in managing tobacco dependence and they were working like local experts in their community.

This model of tele-mentoring has now been upgraded and also used in the management of all the addictive disorders[@ref34].

The PCP joined the fortnightly NIMHANS ECHO sessions from their workplace via internet enabled devices (smartphone app or laptop) and discussed the cases.

B. Virtual Visit/Telepsychiatry {#sec2-6}
-------------------------------

One of the major challenges in addiction mental health treatment is the logistic difficulty to access treatment services. Telepsychiatry is a form of video conferencing by which a specialist at a remote site directly evaluates patients at an originating site. This treatment domain in psychiatry has been present for a decade and also plays a major role by leveraging technology. This method basically uses teleconferencing technology to evaluate patients, establish the doctor patient relationship, as well as facilitate documentation[@ref8].
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Telepsychiatry is either real-time live interaction (synchronous) or as a store forward approach (asynchronous). It helps both the physician and the patients. The capacity of this service to overcome geographical barriers to access services, is a major advantage. This facility has the ability to reach the remotest areas where health care is sparse. Other than this, it saves a lot of money and time spent in traveling and accessing specialist doctors in person. It may not be useful in generating human resources; however, it can be counterproductive sometimes as it may be an extra burden considering the sparse resources and time of the available psychiatrist.

Studies which looked at the feasibility of this methods have shown impressive results[@ref35]. Also, the outcomes of this approach are comparable with other technological interventions and face to face consultations[@ref36][@ref37][@ref38]. Studies in Opioid dependence patients on medication assisted treatments have reported that there is no significant difference in the outcomes of patients treated with face to face consultations and through telepsychiatry, implying its potential role in the development of treatment services[@ref39]. In India, asynchronous telepsychiatry had been seen as a feasible option[@ref40]. Even though there has been expertise developed as well as research conducted in telepsychiatry in the area of general psychiatry, its applicability in addiction mental health has not been studied. Currently, there is growing interest in increasing the telepsychiatry services in India, but many facets need to be explored[@ref41][@ref42].

CONCLUSION {#sec1-2}
==========

Digital intervention in addiction has arrived and is going to increase further. From the use of simple smartphones to digital sensors and even to machine learning that predicts responses and helps the person choose an intervention, the choices will increase with time. The FDA approval of reSET for prevention of long term relapse is one example. Smartphones, owing to their many data sensors, large screens, and various communication modalities, have emerged as frontrunners in digital intervention.

The ultimate goal of digital technology should be enhancing the engagement between patient and clinician to facilitate the recovery by strengthening the connectedness. There are potential hindrances such as digital trust and transparency, cost and accessibility, interoperability and handling big data to produce best practices, that need to be addressed.
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